CONDITION ASSESSMENT AND LIFE EXPECTANCY 
PREDICTION FOR DEVICES 
Inventor: Alexander G. Parlos Atty Docket No. 01 7575.0857 

Express Mail Label: EV324623944US Page 1 of 2 



20 



DEVICE 



30- 



48 

40- 



DEVICE 



20 



1/2 



•30 



10 



SENSOR 



MEASUREMENT 
SUBSYSTEM 

I 



32- 



PROCESSOR 



MEMORY 



-34 



MODEL-BASED 
SUBSYSTEM 



44- 



^42 



SIGNAL-BASED 
SUBSYSTEM 



46^ 



CLASSIFICATION 
SUBSYSTEM 



CONDITION 
ASSESSMENT 
SUBSYSTEM 



RULE-BASED 
EXPERT 



56 



58 
A. 



DIAGNOSIS 



50 



52 



s 



LIFE EXPECTANCY 
PREDICTION 
SUBSYSTEM 



FILTER 



60 



62 



PREDICTOR 



UNCERTAINTY 
ESTIMATOR 



T 

64 



68 



PROGNOSIS 



FIG. 1 



INTERFACE SUBSYSTEM 

S" 



54 



MOTOR 
OUTPUT 



MOTOR 
INPUT 
CONTROL 



210 



200 

\ 

MECHANICAL ROTATIONAL SPEED 



DRIVEN 
EQUIPMENT 
OUTPUT 



EM 
TORQUE 



ELECTRIC 
MOTOR 

1 T 

MOTOR MEASUREMENTS 



MECHANICAL 
COUPLING 

^T" 

212 

FIG. 3 



M 

TORQUE 



DRIVEN 
EQUIPMENT 



LOAD M 



LOAD 
INPUT 
CONTROLS 



214 



EASUREMENTS 



CONDITION ASSESSMENT AND LIFE EXPECTANCY 
PREDICTION FOR DEVICES 
Inventor: Alexander G. Parlos Atty Docket No. 017575.0857 

Express Mail Label: EV324623944US Page 2 of 2 



42 



DELAYED 
SIGNALS 



2/2 

MODEL-BASED SUBSYSTEM 
70 

S DISTURBANCE 

ESTIMATE 



DISTURBANCE 
FILTER 



72 



SINGLE-STEP 
PREDICTOR 



EXPECTED 
RESPONSE 



MEASURED 
RESPONSE 



C START ) 



RECEIVE SIGNALS FROM DEVICE 



PREPROCESS SIGNALS 
v 



ESTIMATE EXPECTED AND MEASURED 
RESPONSE FROM SIGNALS 

I 



CALCULATE OUTPUT RESIDUALS FROM 
EXPEC TED AND MEASURED RESPONSE 

I 



EXTRACT SPATIO-TEMPORAL FEATURES 



-100 
-104 

-108 

-112 
-116 



ASSIGN FAULT CLASSIFIERS TO FEATURES 

I 



ANALYZE OUTPUT RESIDUALS AND FAULT 
CLASSIFIERS TO ASSESS DEVICE CONDITION 

i 



ANALYZE DEVICE CONDITION AND 
LIFETIME INDICATORS TO ESTIMATE 
DEVICE LIFETIME AND UNCERTAINTY 



-120 
N124 

-128 



REPORT RESULTS 



^130 



( END ) 

FIG. 4 



FIG. 2 



74 



RESIDUALS 



